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2)15: ^^{Method of manufacturing a semiconductor device} 
£ la ^fl*l £ lg^r «>£^1 4i*><>] *)1 3i «o^°fl 3r*fl ^^^>7l ^ 



10 : 7]^: 12 : ^ 

14, 26, 42 : ^e)€- 16 : sfl= ^s\-^ 

18 : 20, 22, 34, 38 : 

30 : 7)1 o]B ^ 32 : *1SH^ 

36 : 40 : -B-^^- 

44 : E jig ^SlA>olJcnT- 
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1^2) -SHI 3: -g^l 

<io> ^ av £ ^ ± ^ ^fls wj-^oi) 3j0.iL, #eflA] oila^ ^ o.^ 

<n> ^x>o] 1- (Design RuleH #^#^1 ±7\3] *\ Q ] ^(Size)7> -S-sfl 

a] oils. si -m^l ^s.^ 711 olH^ #3 ^ 7i«-^ oil 7H>> ^ W *1*1t=- ^= a> 
s^KField Oxide; FOX) ^ (Overlap)^ 2:*J<*(| ^Jl $X^. 'U^m^-S, STI 

l-2fl*l H^8: ^^*>J1 SUr^l, €3.^ TflolH^ oW^o]^ 

(Isolation) ^l^Alofl c}iat ol-g-^V s|]e^ ^*1 3)-<^ v}^3. ^7)1*1 ^(Critical 
Dimension; CD) ^sHl SIM^ ^-^^V -g-°l*l-;*l <go} 4i7>?J;^ 7l#^ w| 7 > ^> 

^ §-*H3°l tl^. stt ^2- Si * ^7H 

wM<H^ o] 7 ^l-7fl ^ TflolS^l ^Hfl^l nil a el ^ 

<12> ^SfJ TflolB 71^717]- ^7V^H ^7)17} ^'^^H ^5}^ ^#<>1 

IH^, TllolH^- ^iHl- 711 °1B. A>ol^| -f^Sll^ jL3]-^<y ^1 $£.7} °] 

^3-, ¥^^3 ^7> S ^l«fl #HflA] nflS.21 ^31 7^ 7flAjAl7l7l 0]$°- ^ 

7> ^^W. 
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^ TflojE ^ J^o] ^ ^ o. ^^^ ( -fr^*^ *l 
*1 ^ JtLelHa^ (Charge To Breakdown)^ ^7>*M y.3HH.tf£ <^ (Breakdown) o] 



^ofl 4= §jL*g TflolB ^^-o] a>H^l 7}^o] z\]^-S\±r # 

* ^*Hr #31 £ ^-71 -H-^l^ ^Hf TllolH #^"g- ^ ^ *V^r # 

Til* ^-71 f-jL^ TflolH ^ ^s^e^Rr ^^lsf ^-71 

5Eth TllolB £^1 ti>£xfl 7l^ ^ iflS #31 

^, #7) ^ iflo] ^ ! ^^171^ #7)1<4 ( ^-71 1 

^£1- 31 2 #3- ^£^^5. ^ #7fl<2j. f #71 ^ 2 £r5i^^H 



23-6 



1020020074456 



#^ ^7>: 2003/4/17 



^ igxgo- o)f>}6\]*\ 7flA]s]^ ^A]^ofl tt^Sl^ ^VH^ ^ t^tt 

7>^1 xHTfl ^^*V7H ^^7) ^*fl afl^^r JE^Vofl 

^ ^ ^S^r ^-it ^W. 

51 la 51 lg^r cq-€- #51*11 uj-^oil #*fl ^^^f7l ^ 

£ la* ^S^, #51^1 7l^-(l0) ^Hl 71^- X^<i) <3*fl 

^ ^^(14) ^ ^sl-n}-(i6)^; 

^1^°_S., sfr 7 ) A>5).nv 71^(10)3] ^1^^- ^^fl H 2 0 ^ HF 

^ 50:1°] DHF(Di lute HF)^- NH4OH, H 2 0 2 ^ H 2 0S SC-1( Standard 

Cleaning - 1)^ o] -g-^ 14 , NH 4 F^ HF^l A^-ul^-o] 100 :l vfl*l 300:1^1 BOE(Buffered 
Oxide Etch)^ NH4OH, H 2 0 2 ^ H 2 0S. SC-1* <>l-§-*r^ Afl^^-i- ^ltt 
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A. 750 ifl*l 800°C^| £rS.^ ifl<HM ^ ^tsj-l- 30 ifl*l 120A 

#7i iae ^^-^ ^#tr^r. 

^r°J ^, H 2 0 Sf HF^l ^^-wl^o] son©] DH F^, NH4OH, H 2 0 2 ^ H 2 03. ^ 
€ SC-l-i- °l-g-*H #71 i3S #S1-^ ^^W. E^ #S)-^(12)^ 750 tfl*l 800 *C 
3 ^rH^IM w# #^U-^6.S 85 tfl^l 110 A^l ^*flS. <8#*>JL, E-^ #^(12) ^ 
3" ^ 900 ifl*l 910°C£] -SrS^l^ N 2 * ^l-g-§>^ 20 ifl*l 30£?i <1^E) ^a]^- 
iLS.^ Ei^ #^(12)3|- ti>£^l 71^(10)^ ^ a^Sj-^h 

E-l^ 480 550°C^| 0.1 ifl*l 3.0torr^l ^ 

7 ]# (Chemical Vaper Deposition; CVD), ^ 7l# ^^(Low 

Pressure CVD; LP-CVD), t5}SP} SM^JE. 5^ 7 1# (Plasma Enhanced CVD; 

PE-CVD) iE^ ^7l<y- 7l# ^^(Atmospheric Pressure CVD; AP-CVD) B 0 U -]1S 

SiH 4 Si 2 H 6 *4 ph 3 7}if <>l-8-SH 300 ifl*l 500A^ P ^£7> 1.0E20 ifl*l 

5.0E20atoms/cc ^jS. -£^g £ -e5]? ^^1 1 #E| ^E)€-^(14)# ^^tr4. 

*fl 1 ^^-(14)5] °g^7> SH €31 y o v *l«: ^ ^ 

1 €3 ^E]^5V(14) #ofl LP-CVD °o^-°S. SJ= 900 ^*1 2000 A3 5^ ^ ^fls sflJEL 
U 3^(16)^: ^^tr^. 

5. lb# sflH ^2^(16), 7)1 1 ^^(14), E)^ #5^(12) ^ 

wVE*ll 7l#(10)-§: ISO(Isolation) 4^3 sfl^OSOmask 
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patterning)* *«fl £* r 3°-S. STKShal low Trench Isolationist H3fl*l 

(trench; 18)* ^= ^trtf. STI H 31*1 (18) ^ 

**9\ ^ cflnl^l (Damage )«- M.^}7] ^tr ^^sH^* H3!*](18)£| 2 t1 

-r-^-* fir^r^W. ^°fl ^^(High Temperature Oxide; HTO)* & 

Til f^*Kll JI^H e^vi ^sKliner oxide)^^^ )* 

^ #^ ^#tr ^Sr^f « ^ Sm. 

4^35 ^^l^H *fls ^51-^(16), ail l ^€-^-(14), 

#3^(12) ^ «V£*ll 7l#(10)-§- *m*H STI H€^(18)» ^^tr4. H31*l 

» *8^1MI 5U°H SK£*fl 65 85° ^5.^1 -if-^tr 7l*7l» 

^r*3W. ##tr ^l^^Hl ^tr H31*l(18) 3H*1«- Ji^ul, S3I*1 ^ 

^i(Corner)* ef^^ (Round ing)5f^>7l ^*fl 750 vfl*l 900°C^ i-HH 
#sH^# *H*r°} ^ #3-^(20)-g: 50 ifl*l 150A ^tr^f. fJfliL4 ^ 

?H #3j-*3* ^l^H € 2^r ^^(Vt)^* ^«fl 

^ ^8<j] a>sl^-4 H«*|(18) ^^-^^ ^}JL, S^H(Moat) ^ 

* HJ-*l*}7l Jfl*M DCS(Dichloro Silane; SiH 2 Cl 2 )7>i« °l-g-*M HT0S 50 ifl 

*1 150AS1 f^tr 1000 vfl*l 1100 M ^ofl^i N 2 » °l-§-*><^ 20 tfl*l 
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^1*}*} 3E$ ¥-£ £ft U-*H H-g-i- ^r. 
<25> £ l c # %S*>^, #31 ^2: -H^S. #&t-Sn>(High Density Plasma; HDP) 

^^-(22)^- ^j-«H H€*l(18) tfl^ *fl^*V^. s|);ei ^s|-^-(16)# 
^ sfl= ^^(16) HDP -$3^(20) ^ ^"M 

^*r?>^ fl^.i*} ^-sl^ 

<26> H«*l(18) ^-f7l $n 4000 vfl*l 10000 A^S.s1 

HDPCHigh Density Plasma) #3W22)-g- ^tr^f. °H B 31*1(18) tfl^-ofl ifl ^-^o] 
$^3*1 <$7] HDP ^^-(22)^- ^HttJ.. 

<27> CMP# °l-§-t!r ^* ^ sfl^ ^^(16)^1 7>^^o] 50^ 

*l-3^# ^l^^>7l BOES&^b HF-fr °1 -§-*!: iiE xfl^ ^Al*Vcf. o]rrfl jij-^ 

Aiz]-ol s)ol HDP ^3^(22)51 ^0)7} #±.*\±r s]cfl^ ^*H*fla) W. HDP ^ 

5^(22)^ H^l "fllJSrJL, ZL ^7> ^Efl 7 > £]<H ^ ^*<H 3*11 

<28> 3£ Id ^ S. le* < y^-(H 3 P04)-a- °l-§-^r ^sK v ^HH(nitride strip) 

^«8*H ^fl= ^SW16)£ ^z^tK DHF# ol-g-^ j^e] Afl5§ ^a]^> 
^ *H 1 €^ -SeJ^KU) *r£<*S^4 ^T^ck ^l ^ 

Si ^«\) 2 #sl ^ el ^(26)4 #^-*V 4^-, sflBl^ ^* €*1*H #3-^ Tflol 
B#^-(30)* ^*±4. 
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<29> ^-aflaj 0.3., iB^ ^ o. ^aI^H ^1 1 #3 ^^€-(14)^ c^, ^ 

^*1*H ^1 1 ^ ^ 2 ^€-^(14 ^ 26)^ tII^Jl^* a^sHl: 

< 30 > ^ ^-w-cfl 4 8 o ifl^l 550°C^ ^r£2f 0.1 3.0torr£l ^ «HH CVD, 

LP-CVD, PE-CVD a^r AP-CVD ^-2.3. SiH 4 SE^r Si 2 H 6 ^ PH 3 7\^% °l-g-*H 1000 vfl 
*1 3000A^ ^-v\]S, P ^£7> 1.0E20 ^} 5.0E20atoms/cc ^S. 

U J91 *)1 2 #21 ^^(26)* f^W. °H ^33*1 ^ji, 2 ^e)^^(26) 
^ ^HflAj nfls.^ ^1- ^cfls)- ^ ^ oi^ ^*Qs W. 

<3i> ^1 2 1-2) ^Sle^(26) ^- J f°ll Sit!: ^fw €^ 7lHB-£- 4^31 

°H S#€ HDP ^3^(22)2] ^Jf-i- ^71^^ -f-^fl HDP ^Vsl-^-(22) ^7} 

sH^E^- ^^*H #3.^ 7flo]B. ^(30)^ .31 sH^l *>s), HDP 
^ ^s}- sli^- 

< 32 > c 2 ^ a. ^cfl 14=- a^^el ^4 -f^^ ^a]- ^*>7l 7fl^ 
£°14. 

< 33 > £ If * £ 21 #2:^, ^^l^H TIME ^(30)# i^- 

S^^- ^^sl #*ll ^2 ^^1 n n^e}- 0.^^1^(40)^- tg^cj- 

. °l«fl ^-^^(In-Situ)^. ^^l ^sj-Sf ^7>^^ 
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<34> ^30.3., TflojE ^^-(30) >£^ofl S^^^l- ^Sj-^(32)-g- $ 

-S*roL, 0N0(*ll 1 ^^-(34)-^S)-^-(36)-^ 2 4r3H"(38) ; Si^-Si^-SiC^n 1 -^ 

^^W. #5.^ Tfl °1H ^(30)°1 $:£aH 7l^r(10)^r 400 ifl*l 

700 °C ^lE^ N 2 7>^ *fl7l #Efl<£| ^ 5g^s S^eKS. 2^ ^ ) . H^H?! * 
800 °C °1 ^1^1 2^ B^), 850 950 °C 

^ &SlS% 10 ifl*l 760torr^ 0 ^^*H A 1 100 ifl^l lOOOOsccm^l N 2 0 7>i# tt^H 5 • 

60 (Annealing)^: ^l^KS. 2^ C<^). ^ 

^ ^Sl-#(32)ol ^^^q-. 
<35> n 2 0 7>^1- ol-g-^r <H^*y^ J*:, <^^Al7i ^ *«t^ 750 °C ?M 

*V4C£ 2^ D<3^). 0.1 3torr£] ^ ^^s)- 790 830 °C$) £j£<5HH 

7fiS. DCSCDichloro Si lane; SiH 2 Cl 2 ) 7fif *«t>H ^ ^^sl-s], DCS 5+ N 2 0^1 
«1 1 : 5 xfl^l 1 : 10°1 -fM^H^- 7}if ^x>l- 4^ ^1 1 

#5^(34)^: ^WCE 2$\ E^). *f| 1 ^>5)-^-(34)^r 35 100A ^l^l Jl^r 
^s^CHo-i Temperature Oxide) ^tr^f. 
<36> *g^6f| N 2 0 7]-^ ^-<a# BV J1) ^ 7 >^# ^ *H ^1 1 #^(34) 

DCS 7>^^ NH 3 7>i# iiS. §>^. ^SKM36)# 2$\ F<3^). ^ 

0.1 3torr2] ^ <y-^3i|- 650 800°C^ £rH*HH ^ 7}^ ^ 

^ o. oj-g-^ctj 50 xfl^l 100A ^5^(36)^ ^.tr^-. 

<37> ig^ofl -fr^S)^ NH 3 7>i<2] -a-<y^- BJ-JL, N 2 0 7>^<2f DCS 7}if Tfl^ ^ *H 

^^(36) 2 ^-(38)^8: ^WCE 2^ G^). ^1 2 ^q-(38) 

2££r 1 ^>2j-^(34) ^ , ^ £ ^A^> 
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*1 SHfrt]-. *fl 2 ^^-(38) 35 vfl*l 150A Jf-^S. ^ ^ 

400 vfl^l 700°C 7>*1 *>^t!: ^(S. 2^ ^ ) , *VE*fl 
(Unloading) 2^ I<3^). °H *q i ^ 2 ^s)-^ ^f-^^r 

(interface)* #s|-*f7l ^*fl ^ 750 tfl*l 800°C £:.£°1H £^e^ 

31 °1 ^ (monitoring wafer)!- 7l^°.3. 150 300A^ #2)- ^ 

^(steam anneal )# ^« <r M-°f7> ^7l 0N0^-^4 aj- 7 ] ^ej o^-g- 

<39> £ lg» ^S*}^, ^H* TflolBl- ^^^>7l ^1 3 

(42)4 ^el^><=>l = ^-(WSi x ; 44)* #2f*Vc|.. 

< 40 > ^aflaj O.S., ^1 3 ^e]^e]-(42)-& ^€ ^o^n]-^) ^aj-A] -fi-^;*)]^ 

(40H i-g-^H ^Vs)-^ ^11- ^7>a] z] ^ o}^ ^-a>o] «<M*}JL, B^^fl 

(W)4 9l(P)^ ^ $-$3*r WP X ^# H oM*>7l ^*fl 3^9*1 3 € ^ 

E^^s^l ^ e]- (doped and undoped)^ 2f^2S, ^ 510 550°C^ 
1.0 tfl*l 3torr^l ^ *MM CVD, PE-CVD, LP-CVD 5Ett AP-CVD* ^l-g-§>^ ^ 

^^"(Blowing-up)* ^ SX^. ^4 J£^^E|^^1 nj-sj 

1 = 2 tfl*l 6:1^1 af| 2 ^^-(26) -§^-*l *fl 
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o} 500 ifl*l ISOOAtMIS. ^&l€-^H: ^ ^€ 

^A}olriBK44) # *8^-§- <3^H *l^(Rs)-§: #^2] ^ ^cf. 

^•71^ 2% ^2:2] 3 ^^€-^ v (42)# m SiH 4 HL^r Si 2 H 6 ^ PH 3 7>^1- 

<4i> ^i^l ^e)A>o]^ni-(44)^. uj-o. f-^-sq- ^ iBefli(post 
annealed stress) rL£] ji ^ 7^c= ^ MS(SiH 4 ) 3Efe DCS(SiH 2 CL 2 )^ WF 6 ^ tit- 

's-^: 0 l-8-«H 300 ifl*l 500tM r °l^ ^rE^H 3^*r ^ 7\ *H 3*1 (step coverage)^ 
^<5>JL, $) = eKl *1*J-(Rs)* aldiaj-Al^ ^ ^ SHH^wlSl 2.0 ifl*l 2.8 ^JE 

<42> Ej^^i ^^a>o]c ^(44)^-011 SiO x N y i£^r Si 3 N 4 l- ^-g-^>^ JE ^o. ^ 

-i: #5j-5T>ZL, TflolB «H 33 (Gate mask and etching)^ ^ ^^^1^. 4^ 

ofl^KSelf aligned mask and etching) *r^)3H #afl^l ^lSBl ^ 

4. 

I^SI Ml 

< 43 > ai-^v £o], a. « s v^^ TflolHl- ^^tb 4^- ^3)- ^-g; ^1*H 

^-(Leakage Current), ^.eflol^cf^ ^(Breakdown Field) ^ *M ^ tL3Ha.tl^: 
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(Charge To Breakdown)^ 7fl-*i*H, t1H;e ^ 7^71* 7fl^ 

St!:, ^-^^lM- ^7> 7^2] ol-g-^>o^ -§- 
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i] 

(a) fS^ Tfl °1H *8#^ «hE*ll 7l^ol ^s}^ #31; 

(b) #71 TfloiB ^ #J?-# el^Rr #711; 

(c) #7l 4^ -fr^W* «S^«Hr #31; £ 

(d) #71 -fi-#Xm #^l ^Hl- TflojB ^i^-S- M^-fr ^#*Hf #311- 5£^> 

=1, 

#71 #3.^ 3MH ^ #-¥-# ^5MH3*Kr #3] si- #71 -H-^m-g- *§#*Kr 

#7411- ^ ifl^M ol-Al^S. *L*8«Hr 3# ^ i7>Sl *|12: 

2] 

i ^i sa^n, 

#71 -fi-*lXl^£r XI 1 #5H-, ^ XI 2 #S}-^-ol o. s a^*g ONO^ 1 

3b Si ^^-S «KEXl ^7}°1 ^1 at 

13 ^8" 3] 

XI 1 5A°H, #71 ^ Sl-^S *H§*fe #71 (b) #31^ # 

71 (c)#3m, 
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800 950 °C *HH 100 lOOOOsccm^l N 2 0 7}if # 7 1 

0.1 ifl^l 3torr^ 790 uflxl 830°C^ N 2 0 7>^^ DCS(SiH 2 Cl 2 ) 

0.1 tfl*l 3torr5l ^aj. 650 800°C^ £5. «HH DCS 7>i<2f NH3 7}if -R- 

0.1 ifl^l 3torr^ oj-^jq. 790 vfl^l 830°C^ -£5. N 2 0 7]->iSf DCS(SiH 2 Cl 2 ) 

±S. v}^ *VE*ll ^7>^1 ^ . 

mw 4] 

all 2 %H1 91^*], 

■ ^7} DCS(SiH 2 Cl 2 ) 7\^9\. N 2 0 7}^9] u]#^ 1 : 5 ^fl*l 1 : 10 91 3# ^°-S. 
WW 5] 

*ii 1 %hi 5^1, #71 t-jL*§ tiioih #^-3 

<#7l 7lt ^3^, ^1 1 f-S| ^Sl€-^" ^ 2fl= 1^-^ 
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^-n #7l sfl^ aJSH", #7l A 1 #3 #71 ^ ^>2}- 

^ ^ #71 ti}£^l 7l^ H-^-l- ^14^H #71 tiV£*ll 7l^r vflofl H3]*l» 

^1; 

i^#sl3£s- #7l #5}-^ ^^*>fe ^1; 

#71 ^sj-^M- #^-*> ^i^l^s #^1. *fl 2 #el ^51^* ^^>^ 

#71 *1) 2 #51 ^Sl^ ^flEl^^H TllolB ^#*Rr ^7^11- if" 

[^T 1 * 6] 

*fl 1 %H1 5^1, #7] ( C ) ^TflSl- #71 (d) t&7\] A>oHl, 

#7l -B-^ *fl^l -^^71- 150 Ml*] 300 A ©I ^ 750 ^H*l 800 °C -^^H ^ 

7}^1 t^. 
7] 

(a) #S.^ 7)1 °1B 71^- o. ^ |b] ^ s sL^Rr #711; 

(b) #7l ^ ^ ^o} ^5L# 1 ^515L t^^l 71^ #711; 

(c) #71 ^1 1 ^ ^oflA-1 #71 7j]olH ^ #^# .^S^I^Rr #7^1; 
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(d) ^-7l ^ ^ ^5L# X] 2 §^ ^^KMtt #X|; 

(e) #7] Xl 2 ^ ^rJE^^HH ^ Xl 1 ^Sj-^, ^ ^1 2 ^Vsj- 

^ -S-^xm* ^*Rr £X1; ^ 

(f) ^-7l tiVi^l 7}#^r ^ ?»n)o\}Al <£sL^*}±t &7\m S^Kr 3# ^3 °.5L 
*}^7 ^SXl ±7}$] X]2: 

8] 

Xl 7 

^■71 Xl 1 ^a}- ^51^ 800 tfl^l 950rolJi, #7l XI 2 650 vfl*l 

830°C<y ^ IRJjLS. <§Hr aV-£Xl ^7>S] XI 2: 

[^T 1 * 9] 

XI 7 *<H Sl^l, #?1 (c)^Xl^, 

tt 3# ^8-° 5. *m «K£X1 ^7>^ w 0 V^, 
10] 

XI 7 ^1 #7l (e)^Xl^, 

^■71 N 2 0 7>i<4 DCS(SiH 2 Cl 2 ) 7>^» -f}-<a«H XI 1 ^sj-^ ^ 
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#7] ^ ^*1^H NH 3 7\^9\ DCS(SiH 2 Cl 2 ) -fr^sH -a-71 1 

^-71 N 2 0 7>iSf DCS(SiH 2 Cl 2 ) ^}it -fr^H -*7l ^ofl 

11] 

*fl 10 %H1 S1<H-M. 

DCS(SiH 2 Cl 2 ) 7]-^a}- N 2 0 1 : 5 vfl*l 1 : 10 °] ^-g- 
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